AOKI, Hitoshi 

Serial No. 09/960,517 • , . • 

REMARKS 

This is in response to the Office Action dated July 5, 2002. Non-elected clainas 
13-17 have been canceled, without prejudice in view of the Restriction Requirement. 
New claims 18-21 have been added. Thus, claims 1-12 and 18-21 are now pending. 
Attached hereto is a marked-up version of the changes made to the claim(s) by the 
current amendment. The attached page(s) is captioned "Version With Markings To 

Show Changes Made ." 

For purposes of example and without limitation, certain example embodiments of 
this invention relate to a transistor for use in a semiconductor device. A first example 
embodiment of the instant invention is illustrated with respect to Figures 1-4 of the 
application, and includes semiconductor substrate 1, first gate electrode 4 provided on the 
substrate with intervention of gate insulator 2, second electrode 8 provided at least 
partially over the first electrode 4, and a pair of spaced apart impurity regions. As shown 
in Figure 4, each of the impurity regions includes a low concentration impurity region 5, 
an intermediate concentration impurity region 9, and a high concentration impurity region 
10 (source/drain). As illustrated, the low, intermediate, and high concentration impurity 
regions 5, 9 and 10, respectively, are sequentially arranged in this order from a region 
located under electrode 4 and/or 8 so that the high concentration impurity region 10 is 
laterally offset from and spaced apart from the low concentration impurity region 5. This 
arrangement of low, intermediate, and high concentration impurity regions enables the 
semiconductor device to have a higher breakdown voltage thereby providing for 
improved performance and/or reUability (e.g., page 23, hnes 8-21). Moreover, the high 
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„a.o„ impurity resio„10is„oH„co„.actwiU,aponio„ot,he.bs.a. in Which 
„oi,„punty region isfon„ea;,hise,.ablesahighb—„voltage,o be achieved. 

Claim 1 stands rejected under 35 U.S.C. Section 102(e) as being allegedly 
anticipated by Su. This Section 102(e) rejection is respectfully traversed tor at ieast the 

following reasons. 

Claim 1 requires "a pair of impurity regions of a second conducUvity type 
p,„vided in a spaced rclaUon in the semiconductor substrate, at least one of the impurity 
regions comprising a low concentration impurity region, an intermediate concentration 
Impurity regionandahigh concentration tmpurity region secuentiaUyarrangedinthrs 

orderfromaregionlocatedundemeathatleastoneofthef.standsecondelectrodes.,and 
whereinlWiSh«.^«^ 

For example, see Fig. 4 of the instant appUcaUon where low. intermediate and high 
concentration impurity regions5,9andlO,respectively,are arranged inthis order froma 

position under the gate electrode 4, and wherein the high concentration impurity regton 
lOisiateraliyoffsetfrom and laterailyspacedfromthe low concentration impurity regton 

5. This is advantageous as discussed above. T.e cited art fails to disclose or suggest the 

aforesaid underlined aspect of claim 1. 

su discloses impurity regions 17. 20 and 23. and explains that impurity region 23 

U highly dop«i, and that impurity region 17 is medium doped. The Office Action 
contcnds*atregionnisalowconcen.rat.onregion,whileregton20isaninten„edtate 

concentrationregionandregion23isofhigh— tion.However,Susig.f.canUy 

■ ^ ' #671515 vl - amendment 



■ AOKI,Hitoshi 
•.Serial No. 09/960,517 

differs from the invention of claim 1 because in Su the high concentration impurity 
region 23 is not laterally offset from the alleged low concenti-ation impurity region 17. 
Instead, high concentration region 23 is directiy below a centi-al portion of region 17, 
thereby teaching directiy away from tiie invention of claim 1 . Thus, it can be seen tiiat 
Su clearly fails to disclose or suggest tiiat "the high concenti-ation impurity region is 
laterally offset from and laterally spaced from the low concenti-ation impurity region in 
said at least one impurity region" as required by claim 1. 

Claim 19 requires "a pair of impurity regions of a second conductivity type 
provided in a spaced relation in tiie semiconductor substi-ate, at least one of the impurity 
regions comprising a low concenti-ation impurity region, an intermediate concentiation 
impurity region and a high concenti-ation impurity region sequentially arranged in this 
order from a region located underneath at least one of the first and second electiodes; and 
w^ere a portion of the low con cenfa-ation impurity region is located under at least a 
portion of the high conce ntration impurity region ." For example, see Figs. 12-13 of the 
instant application where low concenti-ation region 14 is located under at least a portion 
of high concentiation region 10. The cited art fails to disclose or suggest tiie aforesaid 
underlined aspect of claim 19. 

Claim 20 requires "a pair of impurity regions of a second conductivity type 
provided in a spaced relation in tiie semiconductor substi-ate, at least one of tiie impurity 
regions comprising a low concen tiation impurity region, an intermediate concentiation 
impurity region and a high concentia tion impurity region sequentially arrang ed in this 
order from a region located underneath at least one of tiie first and second electrodes 
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alon^ammtald^^ Again, Su fails to disclose 

or suggest this aspect of claim 20. 

Claim 21 requires that "the low concentration impurity region and/or the 
intermediate concentration impurity region is located between (i) a portion of the 
substrate in which neither of the impurity regions are defined, and (ii) .he high 
concentration impurity region, so that t he hi.hconrent,.tion impurity region is not in 

.... with the -"-'-'"^ " "'"'-'^ """"""^ 

defined .- As explained above, this is advantageous in that a high breakdown voltage 
may be readily achieved., Su fails to disclose or suggest this aspect of claim 21 . 
Moreover, Su is undesirable in that its Su's high concentration region is located deep in 
.he substrate and in direct contact with the portion of the substrate in which no impurity 
region is defined. This aspect of Su is undesirable, with respect to claim 21 , in that a 
high breakdown voltage cannot be ensured. 

For at least the foregoing reasons, it is respectfully requested that all rejections be 
withdrawn. AU claims are in condition for allowance. If any minor matter remains to be 
resolved, the Examiner is invited to telephone the undersigned with regard to Ae same. 
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Respectfully submitted, 
NIXON & VANDERHYE P.C. 



By: 




Joseph A. Rhoa 
Reg. No. 37,515 



JARxaj 

1 100 North Glebe Road, 8th Floor 
Arlington, VA 22201-4714 
Telephone: (703) 816-4000 
Facsimile: (703) 816-4100 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 
IN THE CLAIMS 

Please cancel claims 13-17, without prejudice in view of the Restriction 
Requirement. 

1. (Amended) A semiconductor device comprising: 
a semiconductor substrate of a first conductivity type; 

a first electrode provided on the semiconductor substrate with the intervention of a 
gate insulation film; 

a second electrode provided at least on the first electrode with the intervention of 
an intermediate insulation film; [and] 

a pair of impurity regions of a second conductivity type provided in a spaced 
relation in the semiconductor substrate, at least one of the impurity regions comprising a 
low concentration impurity region, an intermediate concentration impurity region and a 
high concentration impurity region sequentially arranged in this order from a region 
located underneath [the first electrode.] at least one of the first and second electrodes; and 

wherein the high concentration impurity region is laterally offset from and 
laterally spaced from the low concentration impurity region in said at least one impurity 
region. 

3. (Amended) A semiconductor device as set forth in claim 2, wherein the 
conductive layers [is] comprise silicide[ films]. 
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Please add the following new claims: 

18. (New) The semiconductor device of claim 1, wherein the second electrode is a 
gate electrode and extends laterally beyond an edge of the first electrode. 

19. (New) A semiconductor device comprising: 

a semiconductor substrate of a first conductivity type; 

a first electrode provided on the semiconductor substrate with the intervention of a 
gate insulation film; 

a second electrode provided at least on the first electrode with the intervention of 
an intermediate insulation film; 

a pair of impurity regions of a second conductivity type provided in a spaced 
relation in the semiconductor substrate, at least one of the impurity regions comprising a 
low concentration impurity region, an intermediate concentration impurity region and a 
high concentration impurity region sequentially arranged in this order from a region 
located underneath at least one of the first and second electrodes; and 

where a portion of the low concentration impurity region is located under at least a 
portion of the high concentration impurity region. 

20. (New) A semiconductor device comprising: 

a semiconductor substrate of a fu-st conductivity type; 
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a first electrode provided on the semiconductor substrate with the intervention of a 
gate insulation film; 

a second electrode provided at least on the first electrode with the intervention of 
an intermediate insulation film; 

a pair of impurity regions of a second conductivity type provided in a spaced 
relation in the semiconductor substrate, at least one of the impurity regions comprising a 
low concentration impurity region, an intermediate concentration impurity region and a 
high concentration impurity region sequentially arranged in this order from a region 
located underneath at least one of the first and second electrodes along a horizontal 
direction of the semiconductor substrate. 

21. (New) A semiconductor device comprising: 

a semiconductor substrate of a first conductivity type; 

a first electrode provided on the semiconductor substrate with the intervention of a 
gate insulation film; 

a second electrode provided at least on the first electrode with the intervention of 
an intermediate insulation film; 

a pair of impurity regions of a second conductivity type provided in a spaced 
relation in the semiconductor substrate, at least one of the impurity regions comprising a 
low concentration impurity region, an intermediate concentration impurity region and a 
high concentration impurity region sequentially arranged in this order from a region 
located underneath at least one of the first and second electrodes; and 
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wherein the low concentration impurity region and/or the intermediate 
concentration impurity region is located between (i) a portion of the substrate in which 
neither of the impurity regions are defined, and (ii) the high concentration impurity 
region, so that the high concentration impurity region is not in direct contact with the 
portion of the substrate in which neither of the impurity regions are defined. 
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